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00WH0LE TOOL SYSTEM 

This invention relatee «-u - 

reaates to the evaluation of reservoir- 

ope ";:: r T * °» - *. „ ell ; r 

Traditional well -evaluat--. rm 
c -,i evaluation, to evaluate reservoir nr 

5 well properties, relies on *any weil-taown tools 

referred to as do™hole tools, „ hich include e^™* 
wrreUne logs end drill ste m test (DST) e^ip^t . 

Electrical wireline tools are lowered into the borehole 
on an armoured, wound steel cable which ^„ """hole 

I electrical wires to carry po^r dTt, « " ""^ 

, . y P° wer . data and control siqnals 

asxng acoust.c. nuclear. ga„» ray. conductivity and^t„er 

— — ««- and clay conTen of 
tne rocx formations. There arp a i on , 

m „ , are also tools known as Wireline 

Fluid Samplers (WFS) which rar* "-^eime 

temperature *», I reservoi * pressure and 

temperature data and can obtain downhole samples of reservoir 

DST equipment is lowered into the borehole to flow a well 

TTZ\lt d il rom the reservoir ' usually to ™; a : 

flow s^t Ltr P6 1 ° r tUbin9 " ^ t0 ° 1S ^ to 
flow, shut-in or circulate the well either by mechanical 
manipulation of the drillpi De or- = " •, mecna »ical 
pressure in ^K 0 r P1PS ° r ^ annulus pressure (the 

pressure in the annulus between the liner and the. drillpipe) 
The typical DST is a short-term flow test which can lastTfew 
hours to a few days, it usually includes fluid sampling and 
measurement of the recovery of reservoir pressure after 
flow period, since this can nroirirf. W I 
information. Can P r °vide important reservoir 

Well intervention, to enhance oil or gas production or 
reduce water production, can be carried «,*- ■'■' ° aUCtl ° n ° r 
Coiled tubing has been used S6VSral WayS " 

manv vear S ^ increasingly for this purpose for 

many years. It is a service provided by many companies 
including Halliburton, Nowsco and Sohi» m v, P 3 *" 3 
r„H-ir,„ • - - ,, Schlumberger Dowell. Coiled 

tubing is typically manufactured from stainless steel it can 
be seam-welded into lengths of i nnn m 

welded to , ' ° r m ° re - rt can be.. butt- 

weiaea to create lonqer l^nrri-v.o t*. 

small c-i „ * w ien 9ths . It was originally available in 

small sizes of about 25.4mm diameter- h,,*- i 

_ ar , . , "J-amecer, but larger sizes, which 

can be about 60.3mm diameter or i aTODV 

is fi«rf M . v. amecer or larger, are now available, it 

is flexible enough to be wounri = n 

a e wound onto a large reel which 
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typically contains lengths of over 3000m. The coiled tubing can 
be ^oeuvrea into or out of the «11 by „eans of an injector 

The coiled tubing can he .~r>~;~ ^ , *«jeccor. 

o sapped by contoured blocks which are 

, ^ * u ChalnS ' Jt Can bS COnnecte * to the 

5 wellhead through a stuffing box and blow out preventer. The 
stuffing box allows the coiled t-nHirvr u 

K . . , .... lea tubln ? to t>e run into or out of 

the hole while under pressure . 

Its small diameter enables the miisj - w 
. , Aes cne coiled tubing to be run 

uiciraecer, although smaller and laraer tiihin^e 
exist). Uses include, for • '• larger tubings 

' ror ^mple, nitrogen lifting a well (to 
initiate flow to surface) * , . 1 
nfhar . . , ° sur£ace) and for placing or injecting acids or 
other chemicals into the formation. Coiled tubing drilling is 
another type of well intervention. Using downhol! turbine 

celT HTH by PU,nPin9 ° f dr±lling f luids < -U* or 
cement which have settled whprp i-k^* 

, ^ wnere the Y are not wanted can be 

drilled out. 

The latest WFS tools inrTurio *-v.~ « i_v ■ 
PnrmaHAM ^ . . delude the Schlumberger Modular 

Formation Dynamics tester fMTvrv «-u „ 

Chara C t^JL< t Western Atlas Reservoir 

cnaractensation Instrument (Ren tv,~«^ u . . 

wenc - < RC:I J * These have either a probe 

and seal .odule which presses against the borehole wall or a 
straddle packer module (2 packers which are a few feet apart) 

froHh Y SSCti0n ° f ^ b ° reh0le ' The ^ C - P-P fluids 
from the formation into the wellbo re , i„ order to ^ 

uncontaminated formation fluids into the tool prior to taking 
representative samples. Electrical power for the pump is 
carried down the wireline cable, which also enableHata 
telemetry. Wireline fluid samplers (WFS, offer cheaper ways to 
perform some operations traditionally done with DST tools 
providing surface readout of downhole pressures and 
temperatures and capturing downhole hydrocarbon samples for 
laboratory analysis. 

WFS tools are, however l^™,*- a • 

uowever, limited m several ways. Thev 

cannot be used for injection of t™,^^ ' Y 

jvt ^ , treatment fluids from surface 

Also, the volume of hvdroea-rh™, . u • i_ " 
foririah . hydrocarbon which can be pumped from the 

formation using a WFS is limit-^H ... 

, , 3 J-imited to at most a few barrels 

because there is a ris k of creating a . A . klck . is ^ 

contr^lle/ 686 " 011 T" ^ °" " enb ° re ' « ~ 

controlled, can quickly rise to c„rf a ^ 

j co surface and create a high 
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STSTLTT: H f n r controlled ' this sur9e c - *~ — ou t 

Hvdroea h unchecked, can cause a blowQut 

Hydrocarbons must be pumped to cleanup before takina k 
otherwise the sample will be contaminated TJ^Z i 
S fluids into the annulus (the annular space L"!en LT Tr 
wall and the WFS tool or its wl*»Hh , borehole 

free to rH« t- « wireline cable). Such fluids are 

free to rise to surface, creating the risk of a kick 

WFS samples often suffer from contamination from drillina 
mud which can reduce the qualitv of , drilling 

» errors in phase behaviour^ cjoj "7 *" J" -11 *"*- 
problematic when pseudo otLJed especially 
Th=„ . ™ udB » UB ed for drillina 

These may contaxn some consents which also occur in crude 
ous and so can lead to contusion. There are techniouesTting 
eouatton of state simulation, to compensate for the^mpact of 
thrs contamination. Hoover, it is advantageous to reduce the 
amount of contamination in the samples in the first P Zt 

drill!™* °° iled tUbinS delude advahced 

drUUng appUcatxone such as sidetracking to drill new wells 
especially horiaontal and multi-lateral wells, other ^1 

slu sizer " ' ~ 3 Md than 

tTachlev. 00nVentl0Ml tubt ^- * completion is typically run 
to ach^ve permanent production from a well. It is typically a 
st rl ng of tuhing. a packer which anchors and seals against Ine 
Uner and various tubular sections with machined internal 
profUes to receive matching profiled plugs. Coiied ^ng can 
also a ld runnxng electrical wireline logs in difficult • 
condxtaons, such as high angle or horizontal wells. The 
downhole tools and electrical wireline cable can be ounh^ r 
the bottom of the well usino th» • ». Pushed to 

coiled tubi™ 7 " ei9ht Md of the 

coUed tubxng. m more extreme situation, calling for even 

-re weight and stiffness, drillpipe must be used aUh^n 
this is a slower operation. "nougn 

coiled tubing can also have electrical wireline cable 
pumped through it to run its entire length. . This helpst 

wire L IZ^T <OC ™ " ith rUmiD9 «" 

«-*U. to .run wireline production log. in high ^ ^ 
These use temperature probes, gradiomanometers to measure fl u id 
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density changes and turbine spinners to measure flowrate. 
Current uses of coiled tubing are therefore diverse. However, 
they do not exploit the capability to flow or pump hydrocarbons 
up the coiled tubing. Nor do they combine such flow with 
5 downhole electrical instrumentation and control. 

The present invention is described here in broad concept. 
It is a downhole tool system and method which allows the 
previously separate operational capabilities and uses of DSTs, 
wireline , and coiled tubing to be combined to advantage . It is 

10 a downhole tool system which enables high quality sampling and 
many other forms of well evaluation and intervention . The 
downhole tool system uses coiled tubing, or a similar 
continuous reel of tubing, to run the downhole tool into a 
well. The downhole tool is run into the well and its packer or 

15 probe can be set and unset to seal against the borehole wall as 
often as required, using internal hydraulic power generated via 
the electrical power from surface . The method can be used to 
run the downhole tool into an "open hole 11 (before casing or 
liner has been run) or after completion, when a tubing string 

20 has been run and set to produce from the well. The method can 
be used advantageously in multi-lateral boreholes (multiple 
high deviation wellbores branching from one vertical wellbore) . 

The present invention provides a device which may be used 
in a sampling method in which the downhole sampling tool is run 

25 into the borehole on electrical coiled tubing (coiled tubing 
containing a wireline cable within it, running its entire 
length) or similar continuous reel of tubing which provides for 
electrical connection for power, control and data telemetry. 
The downhole tool of the invention could also be run on drill 

30 pipe or tubing in a similar way. In all cases, a connector with 
a pressure -tight seal is required, so that the downhole tool of 
the invention may pump safely into the coiled tubing or fluids 
may be pumped safely from surface down the coiled tubing and 
through the downhole tool . In the case where the downhole tool 

35 is connected to electrical coiled tubing with an internal 

wireline, the connector must provide a pressure -tight means for 
the wireline cable to exit through the flow tube to establish 
electrical contact with the tool electronics. In such a case, 
and unlike a WFS, which can only vent fluids to the side, the 
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flow tube will pass from t-h~ ^ 
internally or 1^. *~> ^ ^ 

trght brush pickup in the coiled tubing reel. The electric 
-ble is used to trans.it power and control signals to the 
downhole devrce and provides the aeans tor data teWtry fron, 
the tool during operation. The method can be used to ru7the 
downhole tool either in -open hole- .before casing orTLer has 
been run) or after completion when * * 
Permanent set in place to pro^Ie L^he ^ *~ 

use of T eit^ 0le T 1 T ° f ra ° dul - • allowing the 

use of either a probe, single packer or straddle packer jLi 

running internally carried sample hottles which a^e clrtm^ 

« — T"*T' ^ S ^ le — ainers, p^££ a 

pump module and providing various downhole sensors L ™ 
inside small diameter completions a fima n ! ^ 
version of t-ho ^ k , ""Potions, a small diameter "slim hole" 
version of the downhole tool is required 

reado u r% CUrrent ^ P rovide «al-t ime 6urface 

readout^of pressure, temperature and differentiation of fluid 
Phases from each other such as through means of light 
absorption and by in-situ measurement of saturation pressure bv 

de-pressurisation and re-pressurisation n * T 6SSUre by 

can ™ ■ • Pressurxsation of a sample. The tool 

trttioH C ° n3UnCti0n With cameras, steering and 

traction devices to find and enter multiple boreholes 

A considerable advantage of the present invention is that 
xt allows quicker evaluation than with a conventional DST 

LTair^r 8 ' ^ ^ ^ker and safer" run 

into and pull out of the hole. Unlike DSTs, it does not require 

mechanical manipulation of the coiled tubing or the applied 

of annulus pressure to operate whioh ^Plication 

be nin . . . . operate, which often requires a liner to 

be run A liner is expensive and the operation typically lasts 

several days, so avoiding it can offer a i„ 

TT-i-i uan otre r a large cost-savino 

Unlike a WFS, the downhole tool can recei™ « 

surface . receive fluids pumped from 

Furthermore, the present inwnn^ 
fluids a ^ ui^ invention can pump or flow more 

fluids at higher rates from the reservoir than a WFS to 
mcrease the chances of gathering high quality samples The 
Present invention reduces the amount of contamination in 
samples by enabling much increased volumes of fluid to be 
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* _ 

pumped or flowed before sainnn^ - , 

more ™nl^ i san ^ng takes place, thus enabling 

more complete cleanup to r-f»rv»- A _*t_*. * . y 
PreferaMv h,. representative reservoir fluids. 

Preferably, the pump and interna! tubing within the tool are 
larger than » «FS tools . This enables the larger clean! 
S voiumes to be pulped at higher rates than in Z tools so that 
larger volumes can be handle * _ ' so cnat 

<*" oe nandled reasonably quickly. 

Evaluation or treatment r>f n 
one run in the hole and U^^T^E" 1 ? " 
usually this would require multiple 12 with o^tols taT 

> zones can be precisely targeted if necessarv whL* 
investigation of changes in reserved ^, ^ 
sn.au distances or reLe L"°T \ ^"ies over 

reauce injection treatment volumes Bv 
cameras, steering and traction devices evaluati^ 9 
of each borehole in a multi-lateral w^l 6ValuatlG » <~ treatment 

: in the hole which again can" saCe "imT " P ° 8Slble ~ ™" 

des C , H H P K CifiC of th * Mention will now be 

described by way of example with reference to tv,» 

drawings in which : reference to the accompanying 

tubing P re^rand1n:eT einatiC ^ - electrical coiled 

cuwxng reel and injector assembly. 

Figure 2 is a schematic side view of the downhole tool 
suspended in the well . °ownnole tool 

Figure 3 is a schematic cross a orM„„ ~ 
■i . v-iwist) seccion of one tvno o-f 

electrical coiled tubing contain™ ■, 

cable 9 contai nxng an electrical wireline 

Figure l shows the electrical coiled tubing reel (l) 
Rector assembly < 2) and stuffing bo, «3> mounted ™ r <L 

^rehol T ^ eleCCriCal °° iled <« ™ ^o the 

c^l 2 ^ d0mh0l ° to ° l suspended in the 
wen m open hole on the elprfr^,i •-. , ' 

u«e electrical coiled tubinq (4) pimrr-o ^ 
shows a cross section of the electric ^ ^ 
containing the electrical wLeUne T> ^ ^ 

to the^Lblng" ™ * 

downhole tool can L po W " * *~ the 

HorM-K * Positioned using a gamma ray or other 

depth reference (6) next to a £ . r 

innne . f . . C to a zone of interest. The tool is set 

in position usina hvdrani i ^ ~~ ^ 

n yaraulic power to press the probe (12) 
packer or packers (13, into the borehole wall L ! r 
in drilling mud or kill- weight fluid \* ^ ^ t001 13 

J-gnc tiuid. In the event of power 
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failure, a failsafe valve in the pump module (7) closes in the 
downhole tool to isolate the coiled tubing from the annulus. 
Retraction of the probe (12) is delayed by means of a hydraulic 
reservoir (10) to allow recovery from brief power outages 
5 without unsetting the tool. 

The pump module (7) is used to pump fluid from the 
formation into the coiled tubing (4) . By opening a valve, it 
can also pump into the annulus. A "cushion" of less dense fluid 
inside the coiled tubing is not necessary to control drawdown 

10 (pressure drop) on the formation, as it is in a DST, which can 
save time. Depending on the drawdown, the well may be able to 
flow naturally into the coiled tubing (4) , in which case the 
pump can be by-passed by opening a by-pass valve. The 
contamination of the f lowstream can be measured using downhole 

15 sensors (11) and monitored in real time via telemetry to 
surface . Flow can be sustained for as long as necessary to 
obtain high quality samples with real time indication of the 
fluid sample quality. The volume flowed is limited only by 
drawdown, pump capacity and time available . Once clean fluids 

20 are flowing, samples can be captured using the tools internal 
mult i -sample bottles (9) or large sample chamber (8). The 
internal sample bottles (9) can be approved for air transport 
so that transfer into another vessel approved for transport is 
not required at surface, which can be detrimental to sample 

25 quality. If required, a pressure build up with downhole shut-in 
can be carried out. The tool can then be unset and moved on to 
a new zone of interest . 

For running inside completions in cased hole, a slim hole 
version of the downhole tool can be set at specific depths with 

30 a gamma ray or casing collar locator. A packer or straddle 
packer module (13) is used to isolate the perforated zone of 
interest in order to inject or displace, fluids, or to flow and 
take fully instrumented downhole samples from specific 
intervals . 

35 During injection, downhole measurement and real time 

surface monitoring via telemetry enable confirmation that all 
the right fluids have been injected into the right place.. 
During flow, the monitoring permits investigation of the fluids 
flowing before committing to a sample. If necessary, flow can 
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^ sustained fro™ . ^ ci£lc ^ stabUiae „ 

(measuring for example a water-oi l • ""-Uses 

until it reaches surface ITjl ! " 9aS " 0il rati °> ° r 

« surrace . If the interval being tested *i „ j 

to unloading heavy, contaminated fluid it , V 3163 *» e 

5 the pump module to attempt to clean t hl USiD9 

then he unset and moved In to 12 oneTiT ^ ~ 
Th(i . , new zone °f interest. 

other "-^tlo^or^ndeT^r 1 ' * - 

horizontal wells, the tlTant se't s * 
0 horizontal section to flow up £ ^ 

evaluate the well productivity. Alternatively. Z ^" te 
flowed up the tubing and the tool can monitor pr^sure 
temperature and fluid tvoe at 1 , Pressure , 

section. In multi-later^ l T^T JBW ~ 

» — specific zones can he evaluated *" 

completed. evaluated separately before they are ' 

Fluid need not be brought to the surface. It can be 

~: r tesc ~- e a£t ~ * ---- 

be mel™ ia £ rZerT' ^ <* * 

ir^r:: - — - — — 2£ - ^ 

calculated at any time to aw.,? ri . ^ 

y Lime co avoid flowing to surface -i^ 
not required. surrace, if this is 

If flow to surface is design t-K~ * ^ , 
within ! ' aesired, the downhole valve system 

within the tool and the valves in t-h<* ~u 7 

a double barrier to shut in t\ Can act as 

surface lt , V b ^ween the reservoir and the 

surface. It xs also possible to sever the coiled tubina 
upstream of the tubing reel UBin „ „u u tujM -ng 
tubing Bop .Blow out Lventer !r the"^ ™" " ^ 
drilling BOP. The ri 3ks snd possible ^ *" ^ 

arise fm m • Possible consequences that could 

S i ^ ° Peratl0ns with the improved downhole tool reguire a 
detailed, safety review which takes into account t h 7 P ZZul 
well control system on a rig Prevailing 

eeparator. ^S^TSLrS aTT' """" 
size. Typically, flowrates win be 

since the coiled tubing interna typical DST 

less th»n -i, . . internal diameter will generally be 

less than that of a typical DST tubing 
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There are several advantages to being able to flow to 
surface. It will enable much greater, and in principle 
unlimited volumes to be produced. There can be much greater 
cleanup before samples are taken. The contents of the coiled 
5 tubing can be reverse circulated out (rather than just re- , 
injected) after each sampling job. The greater offtake will 
also create a reservoir pressure disturbance which reaches 
further away from the wellbore. This is more valuable for 
reservoir characterisation using pressure transient analysis 

10 interpretation based on the pressure drawdown and pressure 
buildup cycle. The volume of offtake is essentially limited 
only by the time allocated for the task and the pump rate. 

The downhole tool system can be run in oil or gas wells 
on land, offshore on fixed installations such as platforms or 

15 jackup rigs and on floating vessels such as drillships or serai- 
submersible rigs. A floating situation will require a heave 
compensation system and a subsea injector or other means to 
achieve a pressure seal around the coiled tubing within the 
rigs BOP (blow out preventer) which is set on the seabed. In a 

20 similar way to a DST, such means can provide the method to 

achieve pressure connection with the annulus and enable use of 
the standard rig kill and choke lines to the BOP for this 
purpose . A subsea coiled tubing BOP will also be needed to 
enable an emergency disconnection by severing the coiled 

25 tubing. This will cause the valve downhole to shut, isolating 
the coiled tubing, and surface, from reservoir pressure. 

The present invention also provides a method for the 
evaluation of a well. The downhole tool of the present 
invention may be used alone or in combination with known 

30 downhole tools and/or methods of well evaluation. The improved 
downhole tool and method enhance the gathering of dynamic 
reservoir data. Dynamic reservoir data are acquired while 
reservoir pressures are changing and reservoir fluids may be 
flowing as a consequence ■. Examples of dynamic reservoir data 

35 are pressure and temperature drawdown and buildup as a 

consequence of fluid offtake and shut-in. Another example is 
the taking of fluid samples which requires the offtake of 
~ fluids from the reservoir. Static reservoir data by comparison 
include porosity, permeability, water saturation; also 
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pressures and temperatures measured when no fluids are « • 

measurable fluxd movement) have dissipated. 
The improved downhole tool i «* ■> 

* of the dynamic data acquis t ^ " " Centre 

. ■ . , - acquisition planning. The nearest 

equivalent tools in use today, the WFS tools are no t w „ 
used in this way. The approach of the present tyP1 ° ally 
lead to large departures fro* the uel, can 
conventional data acquisition^ ^al. T" " *™* S 
» the tool before penetrating te^ L^oi rUmin9 
-1 days before conventional J^"^'^ * 

centre^^Tc ^^LZT*"™ " * 

^ sltlon Planning can create 

15 acquisition. These must be considered and resolved at th. n 
Planning stage to avoid compromising the uslof Ihe 7 
downhole tool. 9 use of the improved 

Drilling mud cools the drill i. u -■' 

^Ustring in the wellbore aS raneP=r« tnl"'? 1 " 
- surface in suspension. A «ud whi ch™^^^ " 

contagion of representative fluid samples viewpoint. 

open hole logs, which gather static reservoir rt», 
almost invariably run before a WPS Th. , daCa ' m 

5 of the oresent w • improved downhole tool 

iogs. Z ZIZZ^Z 1™ be *°™ ~ aft ~ «~ — 
well ob 3 ectives and^a 

> Present invention can L ' run ZZT" "** ° f 

The present invention can St™™-.,, • 

. can 8 tr ongly influence real -time 

are aTlr 1 ^ * and gamma ray"! 

Several 1 made with open hole lo^s 

Several logs are needed and they recruit • 

indicate for example, the shaJJZctld ^o ^ * 

water saturation. Traditionally th~! rf f 7 

with WFS data, are used to ^1 a L P ° SS±bly 

run a DST on a well Th. dec "*°» on whether or not to 

st on a well. The improved downhole tool provides mor. 
direct measurements and therefor, i_ provides more 

tneretore makes such welltesting 
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decisions simpler - to prove that reservoir fluids will «„ 
to sample them, to capture t-w • , rj - Uids flow, 

capture them m sample bottles and to allow 
surface inspection of samples. 

The improved downhole tool may provide all th* A • 
' ^.™^ »— is needed. Or! it *ay i„o Late ^ 
renarnmg areas of uncertainty and help focus on ._J*V 
aspects to evaluate further. It can thus help design a DST or 
other test which is optimised to gather this data 

hut erf::: ^n^rrir: 13 

uee Of the proved ^^Z^JZZZZZ " 
facilitate making a -no test- decision quickly 

The improved downhole tool might indicate that 

representative fluid nroDerh s 

Properties differ somewhat from one 
productive horizon to the next- ti,^ • u . 

C - Thls might be a case where 
prolonged testing and sapling was conseguently planne^on the 
sa™ well to establish whether or not there rellly were tLia 
property differences . 

The proved fluid sa„ lor can te u3ed tQ 

off«r e ° £ r S6Ure dePletiOT *" " £lui<1 the fluid 

offtake can he fro™ the subject well or in the for. of an 

interference test bv fluirf« ^ 

be oy riuids being produced from another well 

whether a ST'ofl d ° ,mh0le CODl ^"e 

wxietner a DST, or indeed a lonae-r pyfonri.^ -. 

. , , monger extended well test might be 

ZibT?r ?/ ame to ^ ^e. 

possibility of depletion. 

miah t Th !. inf0rmati ° n ° btained fr ° m the ^-ved fluid sampler 
might indicate unexpectedly low productivity from a tested 
zone. This might indicate the merit « • 

. _ ne merit of a maximum rate DST. 

across the whole productive i r *. 

possibility ~* active interval to confirm or refute the 

possibility of poor productivity, it might also give early 
warning to plan for a stimulation treatment. These are not 
always possible immediately after a disappointing DST due to 
significant planning, equips and material lead times. 

The method for best use of the improved downhole tool 
will produce different outcomes each time depending on the 

9e ° l09y ' ° bjeCtiVeS ' ^Wp.ogrL . fluid 

Z res ^r 0 ^ PreSSUre ^ te ^~. The raethod 
requires consistent thinking ahead about the well evaluation 
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and the best way to achieve ^ 

objectives It L n,„ T " lmprove '<* the stated 

wjcfctives. ic is much more flPviKio 

fixed D rM r amm , "exible than just following a 

fixed programme and more powerful than just reacting to events 

The xmproved downhole tool system of the presL 
invention provides good quality data quicklv The 
downhole tool and method provide a m JT f ****** 

gathering of dynamic reservoir data TM ^ 

re-enter a well or avoid the Led to Z^ T*'** ^ ^ 

address unanswered questions The tool , " ^ t0 

arm1ja , . , • zne to °l and method can be 

applxed in an exploration, appraisal 01 - ■. 

FF-tciisaj. or development well. 
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CLAIMS 

^ X) A dovmhole tool system which comprises a downhole 
tool connected for fluid communication to downhole 
5 tubi no ^ 1 1 lon Co a continuous reel of 

tubing, drill pipe or conventional tubing via a pressure t iZ 
connector for flowing fluids between the formation ^1 
and the surface, the downhoU tool being ^ electricaT 
communication with the surface. eccncal 

2) A downhole tool system according to claim , 
10 wherein. by use of a pressure-tight connector, do^l fluids 
can he pumped through the tool, safely to surface^ 
surface fluids can he pumped safely downhole vi=. ->, • 
reel of tubing. nownhole via the continuous 

31 A downhole tool system according to claim 1 or 2 

^ can fl °» ^ -i 

c^eZr 9 " ^ ^ ^ —-tight 

claim ^ d °" nh ° le 1001 SyStem « claim 1 or 

20 k ^ al " 3 WhereiB the — "-oua reel of tuhing. which 

20 might be coiled tubing, contains an armoured electrics! 

wireline cable or has such , cable for electrical connection 
bonded to it or otherwise associated with it. 00mlecCl0,1 

5) a downhole tool svstpm -.„„ , . 

power r-nnhmi * ^ system, according to claim 4 wherein 

power, control and data telemetry signals are tran*™*-- * 
25 between the downhole tool and ,->, * transmitted 

electric ■ T surface equipment via the 

electrical wireline cable. 

6) A downhole tool system according to anv one of i-v, 
preceding claims wherein the tool is asse J 7- 

having different functions. Ambled f -m modules 

30 

comprising at STlT ."Si' ^ 1 ^ ' 
pacer module, internally 

3S S^S: " ~ *— - — T — — -ens 

^ceding T^Z^TZ ~ * ^ 

surface readout of pressure ^ * 9 rMl " ti "' e 

fluid phases. temperature and differentiation of 



WO97/08424 * 

KT/GB9d/D2075 

- 14 - 

9) A downhole tool system according to any one of th« 
preceding claims which ie . -, , y ne of the 

y ms wnicn is capable of obtaining high oualitv 
downhole fluid samples- bv • ^ quality 
lm . - sa *P*es, by flowing sufficient volume to clean 

up before representative samples can be taken; by providing 

s" 1 T r i0nS ° f S ^ le bef °- and dur ng 

sampling; and by capturing the samples under pressure wLle 

downhole, ln sample bottles which are certified fori 
transport. r 

wnicn comprises a downhole t-^^i 
connected for fluid communication to a mn , ■ ownl *>le tool 
i-„X4 „„ . •• clon to a continuous reel of 

tubmg vra a pressure-tight connector for fiowing fiuids 
between the fo»ation. the too! and the surface, the colhoie 
too! b«ng m electrical conation with the surface. 

*™„ • °* ° £ USlD9 3 * >wnl '° le to °l to provide 

dynamic reservoir data to as^ct- , . 1 provide 

i t . assist m the design of subsequent 

W orovroi teStS ' Stim,lati0n - - 
fLL^ 9 r MUre infOIma "°"' Privity information and 
ID we!lLToti" 10n 1 ° £ ° Wi0n at «- «W« which enables 
nou^s ° b3e °" Ves '° *> eonfirmed or -odified within a few 
hours or days of the testing being corniced. 

downhol 2 ',- t metl,0d aC ° 0rdin 9 C ° ^aim 10 or u using a 
downhole tool systea according to any one of claims l to ». 
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13) A method according to claim 10. 11 or 12 run in 
either a cased hole or in open hole. 

Which " } A aCC ° rding to one of claims lb to 13 

which comprises the use of downhol * „ aM 

traction device ^° le CameraS ' Steerin 9 «* 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Inr^ 51 ™^ 0 ^ S"" 1 " 5 * 71 " MATTER 

IPC 6 E21B17/28 E21B49/98 E21B49/18 



No 



PCT/GB 96/92075 
E21B49/99 E21B47/B9 



Acconfa, to tofcmrtaul Patent Oaaficat.co OPQOTtobott. nXianM a^ KrMi ■ n». 

B. FIELDS SEARCHE D . 



Documentation 



searched other than miinmum docume«atwo to the eatfem that 



in the fields searched 



database^ 



(name of daU base and. where practical, 



search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEV ANT 
Category ' I Qtation of document, with indication. 



of the; 



US,A,5 351 533 (MACADAM JAMES M ET AL) 4 

October 1994 ' ' 

see column 1, line 35-49 

see column 2, line 46 - column 3, line 68 

see column 5, line 28-33 

see column 6, line 9-16 



1994 * 5 291 947 (STRACKE "ARK L) 8 March 
see column 1, line 69 - column 2* line 36 

Jfg}' 5 337 838 (SORENSEN KURT I) 16 August 
see abstract 

see column 6, line 49-65 



Rdrram to cUim No. 



1-7,19 



8,9, 
11-14 

1,3-6 



1-5 



-/-- 




Further flo mmm ti are listed m the 
# Special categories of cited documents : 

*A* docurnerri defining the general state of the arc which is not 
considered to be of particular rdevanc* 

^a^da^T"*"* ******* 1X1 °* •ftnr the tnt^.*^ 
*L* document wh^may ttnow doubts on priority datmfs) or 
citation or other special reason (as specified) 
outer means 

later than the priority date claimed * 
Date of the actual completion of the international eearch 

10 December 1996 

Name and mailing address of the ISA 

Sr° l ^ P «S?5 0ffi ^ PA Patenttaan 2 
NL - 2280 HV Rijswijk 

TeL (+31-70) 340.2040. Tx. 31 651 cpo id. 
Fax ( + 31-70) 340-3016 ^ 

Fonn PCT/ISA/210 (second sheet) (July 1992) 



family members are titled in 



later document published after the mtemafcooal filing date 

SLET? 1 ^^^? m ""^ w** application but 
ajjJJ^undaitaiid thepnooplc or theory underlying the 

y np< * CT CJ novel or cannot be considered to 
uwolve an inventive step when the document is taken alone 

T *>c«B^ofparlieul» 

OTiot^ cornered to an iirvenovc step when the 

doeumentB combined with one or more other such docu- 

men^nch conibmatMn being obvious to a person stalled 
m me art, 

document member of the same patent family 
Date of mailing of the international search report 



- a (h. 9? 



Authorized officer - 



Schouten, A 



page 1 of 2 




INTERNATIONAL SEARCH REPORT 



> DOCUMENTS CONSID ERED TO BE RELEVANT 



UM 5^189 814 (COX DON C) 19 January 1993 
see column 1, line 33-51 
see figure 1 

9 ?«„P 9 {ZIMMERMAN THOMAS H ET AL) 
26 June 1990 

see column 7, line 22 - column 8, line 17 
see column 9, line 44-54 
see claims 1-7 
see figures 1,2 

US,A,4 535 843 (JAGELER ALFRED H) 20 
August 1985 ' 

see column 2, line 19-59 

US.A.5 377 755 (MICHAELS JOHN M ET AL) 3 
January 1995 ' J 

see column 4, line 34-44 
see column 5, line 66 - column 6, line 5 

US,A,4 938 666 (SIZER PHILLIPS S ET ALl 3 
July 1990 RL) J 

see the whole document 



fatr »aJ Ampliation No 

PCT/GB 96/02075 



V 



I Relevant to claim No. 



1-4 



8,11-13 



14 



Rum PCT/BAflW (coMiMttlto, of MM AMI (July IH3) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

snionnatxon on patent family nj c nbui 



Inter «al Application No 

PCT/GB 96/62875 



0>ATon# Xun ifywwt 

cited in search report 


dale 


Patent family 
memberfs) 


Publication 
date 


US-A-5351533 


84-18-94 


NONE 






US-A-5291947 


88-83-94 


NONE 






US-A-5337838 


16-88-94 


AT-T- 


125592 


15-88-95 










15-84-92 






PA-A- 




28-83-92 

feW V-J 


■ 


- 




fiQI 1 lfiflQ 


31-88-95 . 








CQ1 1 1&QQ 
DjllxDw? 


64-84-96 










62-84-92 








tJO*rJ5J*fr*r 


82-66-93 










16-12-95 


US-A-5180814 


19-81-93 


CA-A- 


2659995 


15-88-92 


• 




GB-A.B 


2252777 


19-68-92 


US-A-4936139 


26-66-96 


IIC A 


itQ£nCQ1 

4obu5ol 


29-88-89 






All D 

AU-B- 




- Cj — w/ jC 






All A "' 

AU-A- 


a tycoon 


29-83-96 






IV* A 

EG-A- 


IO£CC 

loDDD 


36-18-93 






m a 

EP-A- 


0362018 


64-84-98 






m a 

EP-A- 


0697502 


21-62-96 






NO-B- 


180057 


28-18-96 


i 


- i 


Aft A 

OA-A- 


9894 


31-18-91 


US-A-4535843 


28-68-65 


US-A- 


4635717 


13-81-87 


IIC A C377TCC 




US-A- 


5363775 








CA-A- 


2147627 


19-16-95 






6B-A- 


2288618 


25-18-95 






NL-A- 


1688167 


18-18-95 






NO-A- 


951393 


19-18-95 






CA-A- 


2128824 


26-65-94 






EP-A^ 


8628893 


26-16-94 






NO-A- 


942589 


14-69-94 






WO-A- 


9411611 


26-65-94 


US-A-4938860 


03-07-90 


GB-A.B 


2226883 


11-67-98 



Form PCT.1SA/210 (patent family anacx) (July 1992} 



